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Claims 

1 Method for imp«>vlng pto* gn«rth characteristics selected from one ornnore of ,nc«esed 
yield inceased growth rate and modified architecture, said method comprising incr^s,ng 
5 expression in a plam of a nucleic add encoding a B^pe CDK p^tein and/or increasing act«*y 
and/or levels in a plant of a B-lype CDK protein. 

2. Memod acoording to daim 1, wherein said increasing expression is eff^ l=y Intradudng 
and expressing In a plant a B-type CDK nudelc acid. 

3. Method according to dalm 1 or 2. wherein said B^ype CDK derl«d ftom a plant, algal or 
fungal source. 

4. Method according to olaim 3, whe-ein said B-type CDK derived Irom a plant is preferably 
16 *om a dicotyledonous plant, further preferably from the fam«y BrBssfcaceae, mora preferably 

the nudeic acid sequence is from Aiabidopsls (fta/iana. 

5. Method a«x,rding .o any one of daims 1 to 4, wherein said B-type CDK is a 1 B-^ 
CDK, preferably a CDK B1;1 from /Uabiitopsfe ff.a//ana or a CDK B1;2 from /trat»*,ps« 

20 thaliana. 

6. Method according to any one of claims 1 to 4, wherein saW B-typa CDK is a dass 2 B-type 
CDK, preferably a CDK B2;2 from Aiabidopsls thaliana. 

7 Method according to dalm 5, wherein said CDK B1;1 nudelc acid is as rapresented by SEQ 
,D NO- 1 or by a portion thereof, cr by a nudeic acid sequence capable of hybnd,s»,g 
therawith, and wherein the CDK B1:1 protein as rapresented by SEQ ID NO: 2, or a 
homologue, derivaUve or active fragment theieof. 

8 Method according to dalm 5, wherain said CDK B1 .2 nudeic add Is as represented by SEQ 
,D NO- 3 or by a portion thereof, or by a nudelc acid sequence capable of hybrKhsing 
««rewlth, and wherain the CDK B1;2 protein is as represented by SEQ ID NO: 4, or a 
homolcgue, derivative or active fragment thereof. 

9 Method according to dalm 6. wherein said CDK B2:2 nudelc add is as represented by SEQ 
'd^ 5 or by a portion thereof, or by a nudeic add saque,«e capable of hybr«l«,ng 



25 



30 



35 



49 



wo 2005/024029 



PCT/EP2004/052035 



and Wherein the CDK B2;2 pertain is as «p«sented by SEQ .D NO: 6, or a 
homologue, derivative or active fragment thereof. 

10. Method aoco^ng to any of dalms 1 to 9, wherein said B-type CDK a variant n^elo add 

5 or variant amino acids selected from: 

(a) Functional portions of a B-type CDK nucleic acid/gene; 

(b) sequences capable of hybridising to a B-type CDK nucleic acid/gene; 

(c) Alternative splice variants of a B-type CDK nucleic acid/gene; 

(d) Allelic variants of a B-type CDK nucleic acid/gene; 

10 (e) Homologues. derivatives and active fragments of a B-type CDK protein; 

(f) Mutant B-type CDKs; 

11 Method aoooniing to any one of dalms 5 to 10. whemln expression "'^-'^^''^'^ 
nude^ acui is driven a pron»ter a*e m youna. expanding tissue, preferably «he,e.n sa«. 

15 promoter is a beta expansin promoter. 

12 Method according to any one of dalnts 5 to 10, wherein expression 

nudeic acid and wherein exprBSSlon of said CDK B2^ nudelc add rs dnven .«r a constrtutrve 
promoter, preferably wherein said promoter Is a GOS 2 promoter. 

13. Method a«»r.ing to any one of dalms 1 to 12, wherein said increased ^^^^^ 
one or mo. o, an increase in area, an inc«ase «, «,e number of P-^«- ^ 
height an Increase in the number of seeds, an Increase in the number of fiiled seeds an 
2ase in the tot. we.ht of seeds, an increase in thousand ^e. we^ht CTKW, and an 
25 increase in harvest index, each relative to control plants. 

U. Me«,od according to any one ofdaims 1 to 13. wherein said modffled ^^^^ 
one or more of: increase in above^ound area, increase in the number of panK^es and an 
increase in height. 
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15. Plants obtainable by a method according to any of claims 1 to 14. 
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16. Construct comprising: 

(a) a B-type CDK gene/nucleic acid encoding a B-type CDK protein; or 
t, a nudelc acid encoding a CDK mutant, which CDK mutant comprises at least one o 
the seven amino acid position changes shown in Table A or at least one of the e.ght 
amino acid position changes shown in Table B; 
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(c) one or rr^ control sequences capable of driving expression of the nudeic acid of (a) 
or (b); and optionally 

(d) a transcription termination sequence. 

17 Consmict accoKiing to daim 16. ^ said nuclete ao« of (a) is a CDK BIS nudeic 
^ as »p«sented by SEQ ID NO: 3 or by a portion thereo,, or by a nudeic a«i sequenoa 
capable ^ bytrtd^lns ^ nudeic acU. encodes a CDK B1;2 protein as 

represented by SEQ ID NO: 4, or a homdogue. derivative or active fragment thereof. 

ie Constmct accord^ to d^m 16, whe«in saW nudeic add of (a, is a CDK B2:2 nudeic 
add as represented by SEQ ID NO: 5 or by a portion thereof, or by a nudeic ac,d sequence 
^pable <^ hyWd^Ing therewith, whid, nude« a<*. encodes a CDK B2;2 prote,„ as 
represented by SEQ ID NO: 6, or a homdogue, derivative or active fragment thereof. 

1R In ia wherein said control sequence 
19 Construct according to any one of claims 16 to 18. wnerein sa 

comprises a constitutive promoter, preferably a GOS 2 promoter. 

20. Method for the production of a transgenic plant having improved ,rc^ """^^^ 
selected from any one or more of: increased y..d. 

architecture, which growth characteristics are improved relative to growth charactensUcs 
corresponding wild type plants, said method comprising the steps of: 

(a) introducing into a plant or a plant cell a B-type CDK gene/nudeic; or 

(b) a nudeic acid encoding a CDK mutant, which CDK mutant comprises at least one of 
the seven amino add position changes shown in Table A; 

(c) cultivating the plant cell under condHions promoting regeneration and mature plant 

growth. 

21. T,ansgenic plant having improved growth diaracterlstics selected from any ™" ^ 
Lascd yield, increased growth rate and modified archHecture, .^^^^""^ 
pTant has iLreased exprasaton of a B-type CDK ™defc acid and/or ^creased ac^-y and,or 
levels in a plant of a B^ype CDK protein relative to corresponding wild type plants. 

22. Transgenic plant acconling to daim 21 , wherein said plant la a monocotyledonous plant. 

23 use Of a CDK B-type nudeic add or use of a CDK B-type amino add In improvina the 
growth d^racteris^cs of a plant, whid, growth d^aracterlsllcs are selected from any one or 
ct increased yield, increased growth rate and modifled ard.ited»e. 
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24 A oomposHioo oo«n«is.n9 a p^teln ^presented by SEQ ID NO 2, SEQ ID Na 4 or SEQ 
!^ N0 Tor a ho^Igue, dertvaUve, or ac«ve *aament of any of *e a..ren»n.K»«d 
sequences, for use as a growth regulator. 

' 25. Sc^enina ™Uk^ fcr fhe ide,«««on o, mutant plant cy* <'^<'-'-' ^"^^^''^^'^ 
having enhanced CDK acBviW ™ia«ve to c»™spon<«nB non-mutaW plant CDKs, wh,oh 

method comprises the steps of. 

(a) Providing plant-derived CDK mutants; 
10 (b) Identifying cyd.n dependent kinase inhibitor (iCK) non-reacting mutants; 

(c) Identifying mutants having cyclin-binding activity; and optionally followed by. 

(d) A yeast complementation assay on resultant mutants from steps (b) and (c). 

26. screening method for the ldentif.catlon of substanti^.y non-active plant CDKs. but which 
15 are capable of binding to plant ICKs. comprising the steps of: 

(a) Providing plant-derived CDK mutants; 

(b) Identifying plant-derived ICK binding mutants; and 

(c) Identifying non-cyclin-binding mutants. 

20 27. serening method accmling to dalm 25 or 26 wherein said CDK mutants are p«.vlded by 

the steps of. 

(a) Providing a wild-type Plant CDK; and 

(b) Mutating said CDK at least at 1 amino-acid position; 

25 28. Mutant CDKs obtainable by the me^od ac«,rding to dalm 25 or 27. which mutant CDKs 
are indicated in Table A. 

29. Mutant CDKS obtainable by the method aocording to olaU„ 26 or 27, which m^nt CDKs 
are indicated in Table B. 

30. An isolated nudeic add molecule comprising: 

(a) a nudeic acid encoding a CDK mutant represented by any one of SEQ ID NO. 9. SEQ 
IDNO-10,SEQIDNO:11.SEQlDNO:12andSEQIDNO:13; 

(b) a nudeic acid encoding a homologue. derivative or acUve fragment of a CDK muten^ 
.p^sented by any one of SEQ ID NO: 9. SEQ ID NO: 10. SEQ ID NO: 11. SEQ ID 
NO- 12 and SEQ ID NO: 13. which homologue. derivative or active fragment 
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shown in Table B. 



31 . A CDK mutant, comprising: ,D nq: 

(a) an amino acid represented by any one of SEQ ID NO. 9. SEU 
11 SEQ ID NO: 12 and SEQ ID NO: 13; and 

one of the eight amino acM position ct«nges stK»m in Table B. 
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